Introduction
MicroRNAs (miRNAs) are non-coding RNA genes and have 21 or 22 nucleotides in the sequences [1] . They are found to regulate gene expressions in several diseases such as cancer [2, 3] and diabetes [4] . Regulation or translation is repressed by binding to complementary regions of messenger transcripts [5] . miRNAs participate in diverse roles, namely, 1) developmental timing, 2) cell death and fat metabolism, 3) haematopoiesis in mammals, and 5) leaf development and floral patterning in plants [6] .
The mechanism of miRNA transcription is fairly well understood and can be explained as shown in Fig.1 . Polymerase II is used to transcribe the primary miRNA (pri-miRNAs) [4] . The transcribed pri-miRNA is further processed using the enzyme called Drosha endonuclease in the nucleus [5] ; it is then exported to the cytoplasm with the help of the enzyme, Exportin 5 in the form of pre-miRNA stem loops [6] . In the cytoplasm, the miRNA is produced using Dicer endonuclease [7] . A stem loop secondary structure is found to be crucial in this mechanism [8] .
Identification of miRNA is crucial in understanding the intricacies of the interaction of different parts of gene such as intron, exon and intergenic regions. Intensive effort has been focussed on prediction of miRNA using computation methods.
Finding motifs or patterns from miRNAs and premiRNAs is important in molecular cell biology as it paves way for identifying all possible miRNA targets of genomes so that the mechanism that controls the pathway and the gene expression can be well understood. It is projected that the maximum of miRNA could be around 1000 in mammalian genomes [7] . However, experimental verification needs rigorous effort from wet labs.
In this paper, we have generated all possible motifs and ranked the identified motifs based on an index defined in this work. In section 2, the algorithm used in this work is discussed. The section 3 explains the data used and methods of analysis. In section 4, results are presented. 
Algorithm
We use a robust force algorithm to calculate the number of primary miRNA and mature sequences that include a pattern. If a pattern appears in a sequence, we can say that the sequence supports the pattern. Throughout the paper, we will use support to represent this number. For example, a pattern appears in two sequences of the dataset, we can say that the pattern has two supports. To find motif of mature miRNA sequence, we want to find nucleotide combinations that only appear in mature miRNA sequence, but not appear in primary miRNA.
A naïve way to find mature miRNA motif is enumerating all possible combinations of 4 nucleotides (A,G,C,U) and calculate their supports. However, the number of the combinations increases exponentially. The computation is costly in both CPU time and memory space. To deal with thousands of miRNA, an effective method is needed.
We notice the fact that the number of supports will not increase when a combination is expanded. For example, if combination "ACCU" has 135 supports, the combination "ACCUA" has equal to or less than 135 supports. Therefore, for a given threshold number of supports for a mature miRNA, if a combination has less than threshold of supports, its all expanded combinations has less than threshold of supports as well. This kind of combinations can be pruned away in support computation. Note that it will save a large amount of CPU time and memory space for support computation. The program code is shown in the figure 2 below. 
Materials used in the Experiment
The hairpin and mature sequences were downloaded from the release 7.1 of the MicroRNA repository, Rfam7.1. All the 3424 sequences of the available species are used in our analysis [8] .
Result and Discussion
The motifs have been identified using brute force algorithm as shown in Fig. 1 . It is found that two types of motifs occur in the primary sequences, namely, 1) motifs that occur in the same type of genes with variation homologically and 2) motifs that occur in different genes as shown in Appendix.
Further, a motif occurrence ratio (MOR) is used to identify the importance of the motif in locating miRNA position. It is calculated by dividing the number of occurrence of the motif with that of the hairpin sequence. If the value is one, it indicates that the motif occurs only at the mature RNA region. It can be used to eliminate the false positive when a supervised learning is made. On the other hand, if the value is less than one, it indicates that the motifs occur also at different locations of the hairpin sequence. Furthermore, if the value is very low, it provides information on its being excluded in mature RNA. It is also interesting one as it can be used to eliminate the regions that do not have the potential miRNA. 
Conclusion
In this paper, we propose a brute force algorithm to find motifs in mature miRNA within primary miRNA sequences. From the latest release 7.1 of the MicroRNA dataset, we have found very interesting motifs that only appear in mature miRNA. It may be used to predict all possible miRNA in genomes. In our future work, we will find out alignment of different lengths of motifs. Furthermore, the positions of occurrences show interesting features that can be used in building supervised learning model in identifying miRNA targets in genomes.
